Comparative functions of the central noradrenergic, dopaminergic and cholinergic systems.
The effects of lesions of the major catecholamine projections and terminal fields induced by 6-hydroxydopamine (6-OHDA), and of lesions of the cholinergic cells in the ventral pallidum/substantia innominata induced by ibotenic acid were compared within a single behavioural paradigm, the acquisition and performance of an appetitive conditional discrimination. Lesions of the coeruleo-cortical noradrenergic pathway induced by 6-OHDA produced over 90% depletion of noradrenaline in the neocortex and hippocampus and led to impairments in the acquisition, but not performance of the discrimination. Depletion of noradrenaline (NA) in the hypothalamus, produced by lesions of the rostral medullary noradrenergic cells, had no effect. Lesions of the caudate-putamen induced by 6-OHDA produced about an 80% depletion of dopamine and led to profound deficits in both the acquisition and performance of the discrimination, also retarding the latency to collect earned food pellets. Lesions of the nucleus accumbens, producing 80% depletion of dopamine from this structure had no significant effect on the acquisition or performance of the task. Lesions of the cholinergic cells in the ventral pallidum/substantia innominata induced by ibotenic acid, depending upon their size, had significant effects on the acquisition and performance of the discrimination, without affecting the latency to collect the pellets. Various problems of interpretation are discussed and the utility of a comparison of the different patterns of the effects of these lesions of catecholaminergic and cholinergic projections is made clear.